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Let G be a graph with m edges and n vertices. We show that if 2”-k > n! or if 
2m > (;) + k then G is determined by its collection of k-edge deleted subgraphs. 
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1. INTRODUCTION 
A graph H is an edge reconstruction of the graph G if there is a bijection 
p from E(G) to E(H) such that for each edge e in E(G), G\e is isomorphic 
to EI\fi(e). (Here G\e denotes the graph obtained from G by deleting the 
edge e.) We call G edge reconstructible if any edge reconstruction of G is 
isomorphic to G. The well-known edge-reconstruction conjecture, due to 
Harary [4], asserts that any graph with at least four edges is edge 
reconstructible. If G has m edges and n vertices then it is known that it is 
edge-reconstructible if either 2m > (;) or 2”-’ > n! These results are due, 
respectively, to Lo&z [6] and Miiller [7]. 
In this paper we provide anologues of these results for k-edge reconstruc- 
tion. A graph His a k-edge reconstruction of G if there is a bijection /3 from 
($21) to (,“(_“) such that for each k-subset S of E(G), G\S is isomorphic to 
H\P(S). As might be expected G is k-edge reconstructible if any k-edge 
reconstruction of G is isomorpic to it. Our result is the following: 
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1.1. THEOREM. Let G be a graph with m edges and n vertices. If 
2”- k > n! or if 2m > (‘;) + k then G is k-edge reconstructible. 
If k 3 2 and all k-edge reconstructions of the graph G are isomorphic to 
G then so are all (k - 1 )-edge reconstructions. Thus this theorem is a very 
natural extension of the results of Lovasz and Miiller. Our proof of the lirst 
part is similar in spirit to Stanley’s proof [S] of Lovasz’s result, but our 
proof of the second is based on a new approach. Finally we note that a 
very fine survey of the reconstruction problem can be found in [l]. 
Remark. This note is based on an earlier manuscript by the second and 
third authors, where a different approach was used. This yielded a weaker 
version of Theorem 1.1, but could also be used (with some effort) to prove 
Stanley’s result on reconstruction from vertex switching [9]. For more 
details see [S]. 
2. PROOF OF THEOREM 1.1 
Let n be a fixed integer. Let ~4~ denote the set of all graphs on n vertices 
with m edges. We view a graph on n vertices as a subset of the (;2) edges of 
a fixed copy of K,. Let H(m, k) be the O-1 matrix with rows indexed by the 
elements of gm, columns indexed by the elements of C$,_, and with 
(H(m, k))ii = 1 iff the jth element of $, _ k is a subgraph of the ith member 
of ?&,. If G E C!& let xc be the function from CC&, to (0, 1 } defined by 
if FrG 
otherwise 
We can, and will, regard xc as a row vector. Hence the product 
XoH(m, k) is defined. 
2.1 LEMMA. ZfN=(;) then 
rf (z) > (,,i!k) and .Wm, k) = 0 f or some nonzero vector x then x has at 
least 2 nZ ~ k + ’ non-zero entries. 
Proof: There is nothing new here. Our matrix H(m, k) is just the 
obvious incidence matrix for m-subsets of an N-set versus (m - k)-subsets. 
The rank of this matrix is well known. (See, e.g., [3]. In their notation our 
H(m, k) is the transpose of their matrix HN,m-kk,m.) For the second claim 
we note that a vector x such that xH(m, k) = 0 is the same thing as a 
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m-uniform null (m -k)-design in [2]. From their Corollary 1 it follows 
immediately that x must have at least 2m-k+1 non-zero elements. 1 
2.2. LEMMA. Two graphs F and G in 9& have the same collection of 
k-edge deleted subgraphs if 
(IAuW XF- lAut(G)/ xGl H(m, k) = 0. 
Proof. Let A be an element of gm- k. The columns of H(m, k) corre- 
spond to the elements of $I!& --k. The entry of xG. H(m, k) corresponding to 
A is just the number of graphs isomorphic to G containing A. So 
IAut(G)/ xc’ H(m, k) is equal to 
I(aESym(n)J AcG”jl = I{aESym(n)l A”-‘zG)I. 
Here the r.h.s. is IAut(A)l times the number of subgraphs of G isomorphic 
to A. Our claim now follows immediately. g 
2.3. COROLLARY. If 2m > (;) and k<2m - (‘;), each element of Z&, is 
k-edge reconstructible. 
Proof: If m > t(y) and k d 2m - (;) then the rows of H(m, k) are linearly 
independent. So if xH(m, k) = 0 then x = 0. The claim now follows from the 
lemma above. 1 
2.4. COROLLARY. If 2”pk > n! Then each graph with m edges is k-edge 
reconstructible. 
Proof Let F and G be two elements of $YM and set 
x= IAut(F)l xF- /Aut(G)I xc. 
The number of non-zero entries in xF is n!/lAut(F)l, similarly xG has 
n!/lAut(G)l non-zero entries. Hence x has at most 2n! non-zero entries. If 
xH(m, k) =0 then, by Lemma 2.2, we must have 2n! >2mpk+ ‘. 1 
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